* - S Proposal

Date
41712010
Name [ Addrass
- Conrocr N
Rainbow Mental Healih .
2205 W. 36th Avenue MARL Y Wlebowso

Kansas City, KS 66103 G(3-r55- 12y

Description

PROPOSAL: Toinstall a Web Based Building Control System

INCLUDING: _

*Engineered submiitals and installation drawings

*Confrol equipment and hardware including controllers, enclosures, power supplies,

. control relays, duct temperature sensors, duct static pressure sensors, bypass damper
actuators, zone damper actuators, space tfemperature sensor with set point adjustment
and override and oufside air femperature sensor.

*Communication and Control Cable

*Programming and Graphics Labor

*Operator Work Station

*PC with 17" Monitor
*Delta OWS with WEB Based Graphical Software

*Project Management Labor

*Assisted System Commissioning and Start Up

*Owner Instruction and Training

*One Year Parts and Labor Warranty

*line Voltage Wiring

*Installation Labor and Matericils

SYSTEMS TO BE CONTROLLED:
*Roof Top Unit MZU-1
*Two Stage Healing and Cooling
*8 VVT Zone Dampers
*1 Slave Zone Damper
*1 By Pass Damper Assembly with Duct Static Pressure Control

Signature
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Name / Address

Rainbow Mental Health
2205 W. 36th Avenue
Kansas City, KS 646103

Proposal

Date

41712010

Description

*Roof Top Unit MZU-2 '
*Two Stage Heating and Cooling
*8 VVT Zone Dampers
*1 By Pass Damper Assembly with Duct Static Pressure Control
*Roof Top Unit MZU-3
' *Two Stage Heating and Cooling
*@ VVT Zone Dampers
*2 Slave Zone Dampers
*1 By Pass Damper Assembly with Duct Static Pressure Conrol
*Roof Top Unit {Trane)
*One Stage Heatling and Cooling
*4 VVT Zone Dampers
*Split Systems
*Furnace/Condensing Unit {TA & 1B Tandem)
*Furnace/Condensing Unit (2,3, & 4}




'WEB Based Energy Management and Control System

Rainbow Mental Health Facility
- Kansas City,Kansas




WER Based Energy Management
& Control Systern

: -'.Rambow Mental Health

’ .Kansas City, Kansas

Part 1: System Performance

Scope:
Provide and install a WEB. Based direct digital Facility Management System to
replace the existing Camer 33CS WT System

Contractor wa!l ;provide;

.
L.

(:)wner Prowded

e - P L2

-~ 9 ¢ & % & ‘w78 .0 8 ¢
Vo A ..
W - -

.I;_.-:One Year Parts ‘nd Labor Warran'

Englneered submlttafs and mstal!atton drawmgs

Control: equipment and hardware mcludlng controllers, enclosures power
supplies, controf relays, ducttemperature sensors, duct static pressure
sensors, by pass damper actuators, zone damper actuators, space
temperature sensor with set point adjustment and override and outside air

_ tempera{ure sensor
-lnstallatien Labmc‘and Materjais

fPC wnth 17’ Momtor

‘Delta’ OWS ‘with WEB Based Graphlcal Soﬁware
- Project. Managemeni L:abor

ASSIsted System (}ommlssmmhg and Star’c Up
Owrigr- [nst‘mct:on and Tra\nlng

Vo g

[ns’tal[atlon of and fees. fortelephone fing” .

‘ !ntemei Serwce F’rovader and connection fees

Fire Alarm Equxpment and Smioke Detectors -
Line Voltage. Wiring :

' ',Cuﬁlng, Patchmg and Pamﬁng

Systems‘ g

RoofTop Untt MZU 1 R

-0 2'Stage Heating-and. Coohng S

I SWTZDnes o .

o .1 S!ave Zone. - . L ‘ '

o By Pass Damper W|th Duct Static Pressure Control
Roof Top Unit MZU-2

o 2 Stage Heating and Coo!mg

o 8VVT Zones

o 1 By Pass Damper with Duct Static Pressure Control
Roof Top Unit MZU-3
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r one*or more zones ar

WEB Based Energy Management
& Confrol System

Rainbow Mental Health

Kansas City, Kansas

2 Stage Heating and Cooling
9 WT Zones -
2 Slave Zone
1 By Pass Bamper with Duct Static Pressure Control
« Roof Top Unit (Trane Unit). )
o 1 Stage Heating and Cooling
o 4 VT Zones
+ Split Systems
o Fumace/Condensing Umt (1A & 1B Tandem)
o FumacelCondensmg Untt (2,3 & 4)

C 000

| Sequence of Operatlon' L

Un!ts; RTU MZU*?' RTU MZU—Z RTU MZU~3 Trane RTU

‘_ ‘_.sMode Determmatlon

should change fon‘n coo!mg to heatmg or from heatmg to coohng If all zones

need heating,- System Controller will.comimand the RTU to heat mode- and supply

B ‘heating If allzones need ooohng, System Controlier will command the RTU to
E .coo[ mode and suppiy coo!mg IR

| h -'The System Controller wnii Use: the average VVT zone error to control the heailng :
and cooling stages on & DX w1th staged: heatlng anit (single or multlple stages of
heating/cooling).

. In order to avoid extended discomfort in-a few zones calling for the opposnte
.made of operat:on '-'( 'attnglcoolmg j,e Syst M Controller will cycle the. RTU
- betwéen heaimg an g-every: under thefoliowang conditions: .

: and are too hot/cold for -

. more. than 5 mmutes (ad u‘stab e

Rooftop Packaqed UmtlAlr Handler Coniro!

The supply fan will run continuously-in the occupied mode. In the unoccupied
mode the fan will operate intermittently.

The System Controller contmuously monitors the duct static pressure during

heating or cooling ahd occupied or unoccup[ed periods and modulates the
bypass damper to maintain the bypass-static set point. If the fan is commanded
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. WEB Based Energy Management
& Control System
Rainbow Menfal Health
Kansas City, Kansas

off, then the bypass damper is commanded to full-bypass to avoid high static
durmg startup

The System Controller decides if the discharge air temperature is suitable to
heat/cool each zone based on the currént zone temperature and set points. If the
discharge air temperature is greater than the room temperature and the zone
requires heating, the zone controller will' modulate-its damper open to heat the
zone. If the discharge errtemperature is less than the room temperature and the
zone requires cooling, the Zone eonfroller will modulate its damper open to cool
the zone, |f the discharge:air- temperature is’ opposrte of what the zone needs, -

. .fhé zone. controller, wil ‘ rt ‘m‘ Posrtron rf occupred or
..-canrire;tew:c‘:rdse:;thé-d. rm R

: The System Controller shal[ ooordrnate ‘the temperature needs of all connected
zones and control the HVAC— equrpment and ‘duct static pressure accordingly.
The system functrens sha I'include: separate confrol. of heating/cooling stages,
system fari, economizer, and. bypass damper [hdividual zone damper
.rcontrollers shal! modulate ‘open and’ closedebased 0f the zone temperature

" versus )set pomt and the: ternpersttire of the: RFY d[scharge alr (heatmg or
cociihg ‘ i

Addrtronal Conr‘rol Functrons
*Individual set point for duct static pressure. -

Modulatrng or floating control of system bypass damper to control uct static
pressure,

The system shall-have- a bypass* defai
duct pressure sen : :

O,SltIOHLUSEd for system start up or

€ atrng and cooirng valves a

indrv;duat programmable mmrmum on, and off. més and rndevrdual mter-stage
. times for heatrng and-eooling.. ~ ‘
"~ v Qutddor air temperature shall'be used to provrde a programmab!e mechanical
.~ codling lockeut or mechanical: heatmg lockout.: .

YA drscharge arrtemperature sefisor: shaﬂ be used as-an input to the. heating and'
' ‘cooling cortrol Ioops and: to prowde drscharge low irmlt contro! .and-discharge
. high limitcontrol. -
v Contro[ of the economizer: by mterfacmg with a packaged econoemizer system or
by ﬂoatmg or modulatrng contro] of. the. economizer damper actuators,

v Three opfions of enabling the economizer:
' 1. From a digital input such as dry bulb changeover, single enthalpy

changeover or differential enthalpy changeover,

2. OQutdoor Air Temperature.
3. Outdoor Air Enthalpy
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© 'WEB Based Energy Management
& Control System
Rainbow Mental Health
" Kansas City, Kansas

Demand Gontrol Ventilation (CO2) shall be provided as an option. A CO;
sensor shall be mounted in the return air duct or a selected zone. The
controller shali contanoust compare the €O, level against the CO; set point.
If the measured value exceeds the set point, the controller will increase the
‘'outdoor damper. posmen to Iet more. outdoor fresh airin, -

Programmable space. temperature set pomts and comfort ranges for each zone.
for the: occupxed mode:

- An pccUpied set: paint dead’ band between heatlng and coollng shall be
'conflgurabie betWeen 040 20 degrees .. .

: Unoccupled heating and cooling set pomts for each zone,

Each zong shall have the following. individual conﬁgurabie options:

Damper minimum position

Damper Max:mum position - :

Stages of zone:. reheat or ﬂoatlng reheat

- Zone fan N

. ‘Damper posatlon - ' '

"Unoccupled Zorie. ovemde (adjustabie)

Zone priority factor (from 0to 10y for adjustmg the influence each zone -
hae on the rest of the system "

ﬂ@mewwa

.Uﬁt'f's'i Spf it System Fumaee 1A & 1 Br Spm‘ System Fumace 2, 3& 4

The Supply fan shat[ be energlzed f[om g he reom controiler whenever the

‘ mechantcal coollﬁg based 'upoh the: packaged untts,’- economlzer controls

Heating and mechanlcai cooling wilkbe Ieeked olit’ when the supply fan is off.
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WEB Based Energy Management
. & Control System
 Ralnbow Mental Health
Kansas City, Kansas

Part 2: Products. |

2.0

2-’1 A

2.2

SECTION INCLUDES

b@ﬁ@w»pwﬁ

Materials -

Communicatiorn.

Operator: Workstation

Controller Software:

Bundmg Controllers

Advariced Application Controllers
Application.Spegcific. Controllers
input/ Qutput Interface .
. Power Suppligs and Line Flltenng. ‘
10; Auxmary Control Devices' ‘

- 11, Wanng and Raceways
-MATERIALS
A.

All-préducts used in this project installation, sha!l benew, currentiy under

[

manufactire, and shall be applied.in. similari staﬂa’thns fora: mihimum of two years.

. This, lnstallaﬁonshatl not’he:used as a-test-site ew products unless
expllcltly approved-by W ing: S‘pare parts shail be
: ";='ava1!ab!e for tleas -f' \ ‘ntract ‘
COMMUNICATION . L

A Al control products prowded fOF'thIS projec’t sha!l comp‘rlse a BACnet lnterneiwork

Communication. invoiving: -control components (i-:6., all fypes of controllers and

P _.TOperator Workstataons) shait éonform to ANS]!ASHRAE Standard 135-2001,

. BACnet

.‘>.

..-":Each BACne't dev:ce shall operate on the BACnet Data Lmk/Physical iayer protocol |
specuﬂed for that de\nce as, défined ln thls sectlon

. The Contractor-shall prowde all communscaﬂoh medla connectors, repeaters,
: bndges hubs switches, and routers necessary for the internetwork.

. All controllers shall have a. commumcatton ;port for connectiohs with the Operator
'Workstatlons usmg the BACnet Data Llnkl Phys:cal iayer protocol

A dewce on the mternetwork shai! be préwded wnth a 56k—baud modem that will

- allow for remote Operator Workstation using thé. BACnet PTP Data Link/ Physical

layef protoco[ Remote’ Operator Workstation via this modem shall allow for
communication with any and all controllers on this nétwork as described in
Paragraph F below_
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WEB Based Energy Management
&.Control System

‘Rainbow Mental Health

-Kansas City, Kansas

- Communication services.over the mternetwork shall resu[t in operator interface and

value passing that i is transparent to the mternetwork archltecture as follows:

1

Connection of an- Operator 'Workstatlon .d,evaee to any one controller on the
internetwork will allow thé operator to interface with, all other controllers as if that
interface were directly connected to the other controllers. Data, status
information, reports, systetn software, custom pregrams, efc., for all controliers

. shall be available: for viewing and edltlng from, any one contro!ler on the

interristwork.

All database values (e g, objects software varlables custom program: variables)
of any one controller shall be readabte By any other controller on the
internetwork. This value passing shall be. automattcally performed by a controller
whién a refererice to an object name'not located in that controlleris entered info
the controller's database .An operatorfinstaller shall not be requrred to.set up
any communrcatlon servlces fo- perferm mternetwerk value passing.

'
2
3.

23 ‘.OPERATeR WORKSTATlON
A.

The systen:shall have -an -overall capa _
. Advanced Apphcatron Centrol[er av_ Apphcatlon SDEleIC Controiler mputloutput .

Each Bualdrng Controller shall haye. rout;ng Capacﬁy for 99 controllers.
The. Bulldmg Controller network sha[! have. capaclty for 1000 Building Controllers.
ffor 12: 500 Building Controller,

'-oblects .

Operator Workstation, Furhish One PC based workstatrons as shown on the
systein. drawings. Each of these workstations shall be able to access all information
in the system These werkstatrons shell_ resrde on the same E’rhemet protocol

-network as the Buﬂd{ng Control!ers

Workstaﬁon lnformatron access shaﬂ use’ the BACnet protocol Communlcatron '
' shal[ use the ISO 8802 3 (Ethernet) Data Llnkl Physrcal 1ayer protocol

. Hardware Eaeh operator workstatlon and custom programmlng workstahon shall

consist of the' followmg

1

Personal Computer Furmsh EBM compatlbfe PCs as shown, The CPU shall be a
mihimum of an intel Pentrum and operate at'a minimum 'of 1,800 MHz, A
minimum of 1 gzgabyte of RAM, one’CD readab}e/wnteabte drive and an 80GB
hard disk with a minimun access time of 12 milliseconds shall be provided. A
two-button mouse also will be provided. Furnish all required seriat (USB), and
network communication ports, and all cables for proper system operation. The
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WEB Based Energy Management
& Control System

Rainbow Mental Health

Kansas City, Kansas

PC shall have a minimum of a 20" SVGA LCD monitor (1024 x 768 resolution, 32
Bit color).

. Modems, Furnish one'auto-dial telephone modem per workstation and
associated cables for- communlcation to remote bu;tdmgs and’ workstatlons The
- fodem shall transmit at a-minimum of 56K baud, and communicate over voice-
grade telephone lines and comply with BAChet data fink Point-To-Point.

. Printers. Each workstation shall have one printer equivalent to a Lexmark Z22
color inkjet and associated cables or one laser piinter.

. BACnet Interoperablllty Bmldmg Blocks. The workstation shall support the
foliowmg BEBBS ’ oo o

Teheduing "

Trending ,

D System Soﬁware

'Data Shanng | Alarm&EVent Deyice&
: N Network Mgmt.
. DS’*RPA_A-,-B_ TAENA | SCHEDA- . . -VMTA 1DM-DDB-AB |
DS-RPM-A - |AEAGK-A, . | -~ =+ . ° .TrATR:-A DM-DOB-A,B_-
| DS-WPA: . L AESASUM-A T DM:DCC-A
| .DSWPM-A. - | AE-ESUNMA " b DM-TS-A
| R PR I DM-UTC-A
"DM-RD-A _
| DM:BR-A
T NM-CE-A”

1 Operatlng System Furmsh a: concurrent muitr-taskmg operatmg system The

: :operatmg syster also'shall sueport thé use'of.of

Frin

. -applications that operate under MICI’OSth Wmdows Examples include Microsoft |
Exce] M|crosoft Word,: and Microsoft Access AcCeptabfe operahng systems are
© Windows 2600, Professmnal Wmdows XP F’ro and Wmdows 2003 Server.

2. »‘_System GrapthS The Operator works’tatlo,n eoftware shall be a graphical user

. _."status Prowde ai mefh
'dtspiays and change the size and=lo tion:

splayof upto 10 dynamicand
dimonntoring of system
ove.between graphic

granhlcdtsplays onthe screen.

" The system graphicg ! sha!i Peable to, be rnodl’r“ ed while on-line. -An operator with
the proper password ievél shall be.able to add delete; or change dynamic
objects on'a graphic. Dynamic objects. sha!l include anaiog and binary values,
dynamic text; static text, and -animation files. Graphics shall have the ability to
shiow animation by sh;ﬁlng image fijles based on the statue of the ob;ect

3.. Custom Graphics. Custorn graphic ﬁles shall be created with the use of a
_graphics generation package furnishied: with the.system. The graphics
generation package shall be a graphically based system that uses the mouse to
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WEB Based Energy Management
& Control System

Rainbow Mental Health

Kansas City, Kansas

create and modify graphics. The graphics generation package also shall provide
the capability of capturing or converting graphics from other programs such as
Visio or AutoCAD

Graphics Library. Furnish.a comptete Irbrary of standard HVAC equipment
graphics such as chillers; boilers, air handlers; terminals, fan coils, and unit
ventilators, This libtary.alsd shall rnclude standard symbols for other equipment
including fans, pumps, coils; valves,. prprng, dampers and.ductwork; The trbrary
shall be furnished in afile format compatible with the graphrcs generation
package program. Graphics shall be ¢reateéd by drag-and- -drop selection of

" graphic-symbols and. drag-and Irnk wrth BACnet objects wrth dynamic and
' '.rnteractwe dlspiay fre!ds o

"'Muttilmgual Software shall be SUpported in the foi!owmg Ianguages English,

Spamsh Frénch; German and Chmese.

Dynamic Data EXChange (DDE)., Softwaré shall support dynamic data sharing

~ with other Wrndows—based programs for-third: party add-oh functronahty e.q.

- preVentatrve marntenance tenant brltlng, etc

El ~~System Applrcatrons anh w‘orkstatlon shalt provrde operator rnterface and off—hne
storage of system rnformatlon Provrde the foItong applxcatrons at each .

workstatron

1.

s

System Database Save and Restore Each workstatron shall store on the hard
 disk-a copy-of the durrentdatabase-of: e_ach Buridrng Controller. This database

shall be updated whenever an operato' mtrates a save command

- ator wrth the p;‘oper

g -pa atabase:wa the network'and may.
mrtrate & downtoad of =Y specrf‘ed database to any panet in: the system from the
network oo o . _

System Cenf guratlon The workstatron software shalt provide a method of

- confi gunng the system. This shail allow for future system changes or additions

by users under proper password protectlon

. On Lrne Help Provrde a context—sensnwe Nolt hne help system o assrst the

operator in operatmg and edrtrng thé. system Ofi- line help shall'be available for

~all apphcatrons and shall provrde the relevant data for that particular screen.

Additional help information shalt be available through the use of hypertext.

Security. Each operator shall be required to'log on to the system with a user
name and password in order to view, edit; add, or delete data, System security
shall be selectable for éach operator. The system supervisor shall have the
ability to set passwords-and security levels for all other operators. Each operator
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WEB Based Energy Management
& -Control System

Rainbow Mantal Health

Kansas Clty, Kansas

password shall be able to restrict the functions accessmte fo viewing and/or
changing each system appilcatlon

6. System Diagnostics. The system shall automairca]ly monitor: the operation of all
workstations, prlnters modems network connectrons bulidmg management
panels and controllers -

7. Alarm Processrng Any ob;ect in the system shall be configurable to alarm in and
© out of.normal state, The operator shall be able to configuré the alarm limits,
alarm Elmlt dtfferentla!s states and reactiéns for each object in the system:

8. Alarm Messages Alarm messages shall usé the English language descriptor for
- the object in‘alarm; in such a'way that the' operator will be able to recognize the
* source, location, and nature of the alarm wrthout relymg upon’ acronyms 'or other
mhemonics. . :

9: Alarmy Reactlons The operator shaﬂ be able to determlne (by object) what if any
actions are to'be taken during an alarm. Aétions. shall include-fogging, printing,
'startmg programs drsplaylng messages, dialing out 1o remote stattons, paging, -
provrdmg audible annuncratton

10 Trend Logs The ‘operator sha!l be abie 6 def‘ ne.a custom trend log for any data
‘ el ‘hange—of value digital,
-g‘ I g- and: s_top time. Trend data shall

'be sampled aid stored on"the Buﬂdmg et panel, and be archived on the
- hard drsk and be retnevable for use-rn; preadsheets and standard database .-

: programs e e e e e ‘

' 11 A[arm and Evenf Legb The operator shall- be:'able 10 view all system alarms and
.- “change’of states from.any: location ifi the;sys m; <Events shall be listed
cht‘onologlcally An Opera‘ror wrth the proper sscurlty lavel may acknow!edge and
' clear, alarms UL . . ,

12. Object and Property Status and Controi Prowde a method for the operator to
view, and:edit if applrcable the stafus of any. object and propetty in the system.
The status shall be’ availabfe by menu, on graphlcs -OF through custom programs.

13, Clock Synchronlzatlon The real- time c]ocks in all building contro[ panels and
‘workstations shall be usmg the BACnet Time Synchronization service. The
system also shall be-able to automaticaliy synchromze atl system ‘clocks daily
from any operator-desrgnated device in the. system. The system shall
automatically adjust for daylight savmgs and. standard time, if apphcabls

. Workstation Applications Editors. Each PC workstation-shall support editing of all

. system applications. Provide editors for each apphcatlon at the. PC workstation.
The applications shall be downloaded and executed at one or more of the controller

pansls.

Page- 10



WEB Based Energy Mahagernent
& Control- System
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Kansas City, Kansas

. Controller Provide. a full screen editor for each type of appltcatlon that shall
allow the operator 10 view and- change the conf iguration, name, control
parameters and setpoints for all controllers '

' 2. Scheduling. An editor for the scheduling apperatlon shall be provided at each
workstation. Provide a riethod of selectmg the desired schedule and month.
This shall consist of a morthly calendar for each'schedule. Exception schedules
and holidays shall‘be shown-clearly on the calendar. Provide a method for
allowing several related. objects.to follow'a schedule “The start and stop times
for each object shall bé' adjustable from thls master schedule

-3 Custom»A'ppllcaho‘n Programming. Provide the teols to create, modify, and
~ debug custom application programming. The operator shall be able to create,
edit, and download custom programs at the same time that all other system
appllcatlons are operating. The sysfern shall be fullly operable while custom
routines aré. edtted .compifed, and downloaded ‘The programmmg language
o “shall have the following: featlres:’
" ~a; The'tanguage shalBe:English language;.
© - BASIC; FORTRAN: O or- PASCAL ahd ‘
- not: column—orrented or: "ﬂll iti the’ blaﬁks ¢
b. Afull-scréen character editor/programming: vlronment shall be provided.
~The edltor shall be cursor/mouse"'dr'ven a allow the user to-insert; add,
m-- - de ]talso shall tnoorporate word

ented be’ based on the syntax of
llow.Tor free-form prograrnming (| e,

| _-modules to" be: developed;. dule:s|
."._ ghable and' disable o’rher-modu]es NG :
., d. The editorlprogrammtng envrrénment shall have a debuggmg/s:mulatlon
R ‘capabrllty that allows the- user fo- Step through the program and observe any
S mtermedlate valiies andlor results .The debugger also shall prowde error
L messages for syntax and: exeoutron errors. _
. e. The’ programming’ language shall: supportcondltsonal statements
- (FIm HENIELSE/ELSE aF) uslng compound Bobledn: (AND OR, and NOT)
e and/or relahons (EQUAL LESSTHAN, GREAT ER THAN, NOT EQUAL)
oomparlsons S
f: The programming language shall support floatmg point.arithmetic using the
following operators: +, -, /, X, square root, and:x-to-the-y-power. The foliowing
- mathematical. functlons also shall-be prowded natural log, log, trigonometric
-Afunctions (sine; cosine; etc) absolute value and mlnlmumlma)(lmum value
_ from a list of values SR
g. The prégramming language shall have predefmed varlables that represent
time .of day, day of the week, month of the year, and the date. Other-
predefined variables shall provrde elapsed time’in seconds, minutes, hours,
and days.. These elapsed time variables shall be able to be reset by the
language so that interval-timing functions can be stopped and started within a
program. Values from all of the above variables shall be readable by the
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& Control System
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language so that they canbe usedina program for such purposes as
IF/THEN comparisons, calculations, ete:

The Ianguage shall be able to réad the values of the variables and use them
in programming statemeént 16gic, comparisons, and calculations.

The programs shall.support online changes with the ability to read real time
values without exiting the program. Sample programs and syntax help
functions shall be resident in the program.

G. REPORT MANAGEMENT

1. The folloWihg_ reporting capability-shall be provided at the operator workstation.

2. Reporting:

3 Intemal Reper{s
: a

™0 00

a.

b

c—.

ot ”:ilt Print™

_;objects)
.-Reports shail be scheduied for eutemat _
.. ‘Manual eXecutton to prmtmglf” le.. '

Internal reports buﬂt mto operatorworkstatlon soﬁware '
Extema} reportlng vig ODBC Lo :

‘Userdefi nab[e q'uery rep 8

‘mulhple propemes mult|pie-' -
generat;on by schedule or event

Ability to save. report in system réport folder
Query contioller higrarchy..

' Repori to mu ttple desttnatlons

Emall

i Filé: (text csv xml)
iv. Termmal ;

4. Enterprise Interface

a:

d.
ef

S _‘where order by, group-by, efe.).
SR f_Shail bé! capabie of*being used Wit

'~ cohhegtion-such a .Mlprosoft Agces:

ODBC driver eupportang common SQL statements (seiect update insert,

Allow, lntegrataon 10, Enterprlse] f 'ftware

rd party oftlware that supports ODBC
%G stal’ Repoﬂs etc.

All’ queries: sha!i beteal time into-live cenirolle ,_network

Shall.be. ab!e to both read and wrlte usmg SQL

H. Web Browser lnterface

1.

The system shali be capabie of supporting.an unlimited:-number of clients using a
standard Web browser such as Internet Explorer™ or Netscape Navigator™.

The Web browser software shall run.on any-operating system and system
configuration that | is supported by the Web browser. Systems that require
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specific machine requirements in tenms of processorspeed, memory, etc., in
orderto allow the Web brOWSer to functlon Wlth the BAS shall not be acceptable.

: The Web browser shall prowde the sarrie; view of the system, in-terms of
graphics, schedules, calendars, logs, etc., and provide the same interface
methodology as is provided by the Graphlcal User Interface. Systems that
require different views or that require different means of interacting with objects
such as schedules, or logs, shall not be permitted.

. The Web browser: ollent shall support at a m:mmum the following functions:

A, User log-on tdentlfioatlon and password Ilifbe,requlred If aiv unauthorized - -
user- atternpts acce ; weli pag ll'be displayed. Security. using”
.Java. authentlcatlon and encryptlon teohmques -to prevent unauthorized

" dccess shallbe: |mplemented

. Graphical screens developed for the GUI: shall be the samé screens used for the
Web browser client. - Any ammated graphical objects supported by the GUl shall
be: supported by the Web broWser |riterface

:, _ HTML proyrammmg shall not be required ‘to drsplay system graphfcs or dataon a
 Web'page; HTMI'_ ecimng of the Web page shall be allowed if thé user desires a
- specmo look or format AT . .

7. Storage of the graphtcal screens shall bein the Server w1thout requiring-any
graphics to be stored on the client machlne Systems that require graphics

- storage on each client are. nof accepfable

: -_i
AT

¢ .{A user shall have adm[mstratOr—déf ned‘ acce; -"_nwleges Dependmg ‘on the
".access prw:leges a331gned the user.shall. be al et perform the following:
A Modlfycommon appllcatlon obje.olsi such a sohedules calendars and set
pomts m a graphical manner : P

B 10. Hohdays shall be set by us:ng A graph;oal calendar W:thout requiring any

~ keyboard entry-from the operator

11.Commands to start. and stop blnary objects shal! be done by right-clicking the
selected object and selectmg the appropnate command from the pop-up menu,
No entry of text shall be required.

12 The system shall provide the capability to spe01fy a user's (as determined by the-

log-on user identification) home page. Prowde the ability to limit a specific user

Page- 13



2.4

‘ WEB Based Energy Management
. -& Control System

Rainbow Mental Health

Kansas City, Kansas

to just their defined home page. From the home page, links to other views, or
pages in the systern shall be possible, if allowed by the system admrmstrator

13. Graphic screens on the Web Browser client shall support hypertext links to other
locations on the internet or on'intranet sites, by specrfyrng the Uniform Resource
Locator (URL) for the. desn*ed Tink,

H. SERVER FUNCTJONS AND HARDWARE

E A central server tocated in the mamtenance oﬁ" ice shal[ be provrded The server

- shall stipport all Network Area Controiters connéctéd to the clistomers network
. whether local or remote .
Looal connectlons shall be via.an Ethernet LAN Remote connectrons can be via
' 'ISDN ADSL, T1. ordral up connectron : , ~

F. The server shall provide scheduhng for alt ‘Area Controllers and their underlying field '
controi devroes _ Lo .

G, .The server shall 1mplement the. BACnet Command Prlontlzatlon scheme (16 levels).

-, for safe and effective contention reeoiutron of ali’ commands issued:to Network Area
’ Controllers Systems not empfoyrng thrs prrorrtszatron shall not be accépted.

H. The sérver shall provide. gentral management of alarm data for all Network Area
controllers supported by the server inclusive of the:following:
[. ServerHardware Requirefients: The: server hardware platform shali have the
- 'fo[!owrng requrrements C
e The computer sha}l be; an lnte[ PentiumiPtt based. computer (minimum
' ' : i :a.100-gigabyte. mmrmum
0/1 OO Ethernet cards

b. The server ¢ operating’ system’shall e Micros
Wrndows Sever 2003 )

-CONTROLLER SOFTWARE

A Fumlsh the following apphcatlons software for burtdlng and energy management. All

software applications’ shall reside and operate in the system controﬂers Ed;tlng of
appllcatlons shall oct:ur at the operator WOrkstatzon ‘ :

' "B_. System Secunty

1. User access shall be secured using md;vrduai secunty passwords and user
hames.

2. Passwords shall restrict the user to the objects, applications, and system
functions as assigned by the system manager.
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3. User Log OnfLog OfF attempts shall be recorded..

. Scheduling. Provide the capability to schedule eacli object or group of objects in the
system, Each-schedule shall consist of the foilow:ng

1. Weekly Schedule. F’rovzde separaje schedu[es for each day of the week. Each
of these schedules should include the capability for start, stop and optimal start.
‘Each schedule may consist of up to 10'events: When a group of objects are
scheduled together, provide the Capablllty to adjust the start and stop times for
each member.

2. Holiday Schedules. Provide the capability for the operator to define up o 99
special or holiday schedules. Thesé schedules may be placed on the scheduling
caléndar and will be repested each § year The operato.r shali be able to deflne

 the Iength ofeach hoilday penod K :

D 'Alarm Repomng The operator shall be ableto determme the actton to be taken in.
thie event of an alarm. Alarms-shail be.routed tothe-appropriate workstations based
on time and other conditions.

. Remote Communication. The. system shall have the, ablhty to dial out in the event of
*"an alarm using BACnhet, Pomt-To-Pomt at a mipimym-of 56K baud Recewers shall

u_ipment status and-
s:g'nated run—tame starts,

'Malntenance Management The sys{’ern shall
'”..,generate maintenatice’ messages based Upon ,‘use

s andlor catendar date }imlfs

."‘Sequencmg Prev:de app!lcation software to property sequence the start and stop of
: Chdlers boders and pumps to mlmmlze ehergy usage inthe faclhty

H.- PID Control A PID. (prOportlonal 1ntegra1 den\IaWe) algorithm with direct or reverse

-.action‘and* antl—wmdup shail be supplied. . The algorithinshall cafculate a time-. -
, varymg analog valie’ thHat'is.used'to pos;tlop ; éutput of stagé aseries of outputs,
The ccntrol[ed var;able setpomt and PIB) gams shali be, user—selecteb!e

. Stagge__red Starf. This application sha[l_prev.ent all controiled equipment from

simu'ltaneous!y restarting after a power outage.

. Energy Calculations. Provide software to allow instantaneous power (e.g., kW) or
flow rates (e g., Lis [GPM]) to:be accUmuIated and-converted to energy usage data.
Provide an a!gonthm that caiculates a shdmg-wmdow KW -demand value.

. Anti:Short Cycling. All bmary output ob;ects_..shall be, protected from short cycling.
- This feature shall allow minimum on-time and off-time to be selected.
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L. OnlOff Control- wrth Dlﬁerentlal Provrde an algonthm that-aflows a binary output to
- be cycled based ona controlled Vartable and setpomt “The algorithm shall be direct-
actmg or reverse-acting, and incorporate an adjustable: drﬁerentsal

M. Run-time Totallzatlon. Provide software to totalize run-times for all binary input
objects. A high run-time alarm shall be assigned, ¥ required, by the operator.

BUlLDlNG CONTROLLERS

| A General Provide an adequate number of Burldmg Control[ers to achreve the

.performance specified in the Part 1 Article'on “System Performance.” Each of these
panels shall meet the following requirements.

1. The Energy Management and Control System shall ba comprised of ene or more
‘ independent standalone, mloroprocessor-based Building Controllers to manage
the global strategles descrlbed rn the System Software sectlon

| 2 The Burlr;lrng Gontrolletlshall have:suf

‘en‘ me;nory:to support l’ES operatmg
e fsys,te’mr;*dataﬁass : o

| 3 Data shall be shared hetween networked ’Burldlng :(}mtroﬂers

4, The operatmg system of the Buiiding- Controller shallmanage the tnput and
. output gommunicatior: srgnals o aliow: drstnbuted controllers to share-real and
vrrmal ob;eot mformatron and allow oentral monrtorang and alarms.

5, Controllers that perform scheduling shall have a real tlme clock

. 6. The Bmldmg Controller shall oommunlcate wlth other BACnet ob]eots on the
. inteérnetwork ussng the;Read: (Execute and lnatlate) aind Write (Execute and
Inltiate) Property-services a5 defined in Clauses 15:5 and 15,8, respectively, of
ASHRAE Standard 135-2001 : : _

7. BACnet Funotlonal Groups The Burldmg Gontroller shall support the foliowing
BACnet functional groups: Clock, Event. Inifiatiori; COV Event Response, Files,
Device Communication and Tlme Master

B.- Communrcatron

1. Each Burldmg Controller shali support BAGnet?M over Ethernet and BACnst™ .
-, -over IP. The Burld;ng Controller shal! be coni ected {o the BACnet network using
- the 180'8802-3 (Ethernet) Data‘l/’ Physrcallayer protocol '

' 2. Each Building Controller with a commumcatrons card shall perform BACnet

routing if connected o a network of Custom Application and Application Specific
Controllers.
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3. The controller shall provide a service communication port using BACnet Data
Link/ Physical layer protocol P-T-P for.connection to a hand-held workstation/
andfor modem.

4, The Burldlng Controlier secondary communrcatron network shall suppor’: BACnet
MS/TP. .

. Enwronment Controller hardware shall be suitable for the anticipated ambient
oondrtlons

1. Controllers used outdoors and/or in Wwet ambignt conditions shall be mounted
within waterproof enclosures, and shall be rated for operation at 0°C to 40°C
" [32°F to 100°F] and 10 fo 80%: RH S

2;- Controtlers used i in condltroned space shall ‘be mounted in dust-proof enclosures,
and shai! be rated for operatron af. O°C to 50°C‘[32°F to 120°F]

D Burldlng Controtlers shalt be: fuil"f-'peer'to pe

: com:munlcatron and processor. . .
- Albwiring: connectlons shall:be:- made o fisld:: removabie modular terminal strips —
ortoa termlnatlon gard connected by a: nbbon cable

. Memory. The Bullding Contro!ler shall*have as a minimum standard SRAM of 258
KB, standard-DRAM of 1MB and standard rion-volatile ¥ MB of flash memory in lieu

- of EPROM. Memory shall: be user extendrble through RAM Chip sockets and SlMMs

';for fufure memory eXpanSIOn I T T T, _ '

G; [mmunrty to power and nolse Controlier shail be. abl _to‘operate at 90% to 110% of
nominal voltage rating and shall perform arn’ orderEy shutdown below 80% nominal
~voltage. The Bu;idmg Coritroller shall maintainall database information including
BIOS and programming information in the event of a power loss for at least 72
hours. Operation shall be protecied against eteotncai noise of 5 to 120 Hz and from
keyed radios up- to 5 W at 1 m: [3 ft] ' : :

' '.fAInputleutputs e

1. lnputs Controlter tnpub’output board shaii suoport:dry contact 0-5 VDC and. 0~

- 18VDC- voi’rage 4-20 mA- current and. fhermlstor—resrstlve srgnal types on'an
individual basis for-connécting any status or: senszng device. Analog resolution
shall be 10 bit Ato D. o

2. Outputs. Controller input/output beard shall support built in HOA modules

configured with-manual-auto-off. override switch. Output supported shall be 0-10
VDC. All HOA’s shall be supervased
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3. Dtagnostscs Controlter input/foutput board shall have red LEDs providing input
status indication.

Buﬂdmg Controller shall have the capablilty to create delete and support the

. following BACnet Objects:

a.

. . ¢hall have.the" foilowmg wnteab[e prope i
: Descnpison F’olarity;
_'addltlon ‘thesé objects shal!suppe. L1

" Active/lnactivé Texts; Update intervaly R_‘

.Vaiue&Uths Setpomt Valug; PiD:\
--g'Encrement Ty addmon'f-tm's _ob"ec h;
Update: Ihterval; Proportional Gonstaj

bisctst
propertles Ob;ect Name. -_Ob_;ect Val ie
Requlrec!

ANALOG INPUT, ANALQG OUTPUT AND ANALOG VALUE: These objects
shall have the following writeable properfies: Object Name; Object Value;
Description; COV Increment; Out of Service and Units. In addition, these
objects shall support the propertles' Device. type Reliability; Min./Max.
Values; Update intefval and Resalution,

BINARY INPUT, BINARY OUTPUT: AND BINARY VALUE: These objects

; ®bjeqt Name; Object Value;
[Offand Out of Service: In =~ -
,_es De\nce Type Reliability;-
,_tlon Change—of—State Time;

"f,%fault Value

Count T:mes and Tlme Reéset.”

_CALENDAR This: ob;ect shall have the’ followmg writeable properties: Object
- Name; Object Valug; Description; arid Date List.

. DEVICE “This-objett-shall-have the fol!owmg wiiteable- propert:es Object

- Name; Descnptlon, E:ocation; and"U‘FCT:foset ‘ :
.. EVENT' ENR‘O-EME—N‘F’: “Thiis ‘(’)‘bj;é'
‘ -_'ipropeﬁles Bbjéot Name; Objact Valu
* Notify Types; ‘Parametérs: F’roperty Ref;: ‘Etiable; and Notification Class.

" FILE: This objéet. shall- havé the: foilowmg writeable properties: Object Name;

iall ﬁave the foliow:ng writeablé
‘ eSenptlon :Out-of-Service; Event.&

Description; File Type; and File Access. . .

LOOP (PID): This object shall have the followirg writeable properties: Object
Name; Object Value; Descnpﬁon Poiarity; Output-anid input Refs.; Input
Dt\,ﬁalyes“Btas{Wnte Priority and cov
:he properﬁes ‘Reliability;
erivative Constant & Units, - -
- thé‘-foilowmg wnteable
scnpt:on PriDFIty and Ack

NOTIFICATION CLASS' Thi

PROGRAM Thas object shaH have fhe followmg wnteable properiies: Object

- '_Name Object Valug and Descnptlon I addItIOI‘I thts object shall support the
- property Reliability. -

SCHEDULE: This object shalE have the foﬁowmg writeable properttes Object
Name; Object Value and Descrlption Effective period; Schedule; Exception;
Controlled Properties and Write Propertzes

TREND LOG; This object shall have the following wrlteabie properties: Object
Name; Descnptlon Log Enable; Start/stop Times; Log Device Object
Property; Log Interval; Stop When Full; Buffer Size; and Record Count.
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. T

A. General. Provide an adequate numbér of Programmable Application Controllers to
achieve the performance specified in the Part 1 Article on "System Performance.”

Each of these panels shall meet the following requirements.

1. The Advanced Apphcanon Controlier shall have, sufficient memory to support its
operatmg system database and, programmmg requnrements
L2, Advanced Apphcat:on Controllers shail be quIy peer to peer ,
/3. The operatmg system of the Controller shatl manage the input and output
- communication signals to.allow distiibuted controllers to share real and virtual
object information, and aitow centrat momtoring and alarms.
4. All equipment that: requnres scheduhng sha!l be scheduted iri that equments
contro!ler _ .
5k Both fi rmware and controller database shal! be Ioadab!e over the network
6 Advanced Appllcatlon Controiiers Shatl support‘ the foliowzng BACnet.
'lnteroperablhty Building Blocks (BlBBs)
Data.rShar;ng Alarm & Even_t. ' Schedulmg . _'" Tréndirjg - Device &

I SR RSP SUNT Network Mgmt,
DS-RP-B _ AE-N-B- . SCHED:B DM-DDB-B
DS-RPM:iB  LAEAACKEB. © .- Lo o | DM-DOB-B
DSWP-B_ . | ABASOMEB | = oo [ o TDM-DCCB
DSWPMB - | v e ] ‘ JDM-TS-B. - |-

i ;-‘_‘:;:.:"‘__. \, R CE '_ -’A = ) DM-UTC-B -.
oo IDMERD-B

B. Commurication.

1. Each Advanced Apphcatlon Controifer shall réside on a BACnet network using

the MSfT P or Ethernet Data. Llnk/ F’hysmal Iayerprotocol

. 2 The contro!ler shail prowde aservice commumca’uon port using BACnet Data
Link/ Physical layer protocol for connection to portable operators® workstation
and allow access to the entire network.

C. Environment. Controller hardware shall be suitable for the anticipated ambient

conditions.
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. Controllers used outdoors and/or in wet.ambient conditions shall be mounted
within waterproof enclostireés, and shall be rated for operation at 0°C to 40°C
[32°F to 100°F]. :

2, Controiters used in condltloned space shali be mounted in dust-proof enciosures, ‘
and shall be rated for operat:on ‘at 0°C to 50°C [32°F to 120°F].

. Semceablhty Prov:de dlagnosttc LEDS 1for power commumcatlon and processor.

All wiring connecttons shallbé made to field removable, modular terminal strips —
orto & tenmnatlon card connécted by a rlbbon cable ‘

=. Memory. The Advanced Applscatlon Controller shail be non-volatile FLASH

memory.

. Immunity to- power and noise: Contrbller. shall be ab!e o operate at 90% to 110% of
-nominal volfage rating and shail perform ap: order!y shuidown below 80% nominal
'_‘voltage. Operation'shall Be .protected, -against, e!ectrlcai noise of 5 to120 Hz and
from, keyed ‘Fadios up to 5'W at 1m[3 ft] e

APPLICATIDN SF’EC!FIC CONTROLLERS
A. General. Application Speclftc Control]ers (ASCS) are ‘microprocessor-based DDC

controllers which through: hardware or firmware: design are able to control a wide
mabte and are not restrlcted to

&Fatio j_nd shail contmue to
necte: o:ihe hétwork

B

,!"prowde ¢oritrol funcﬁons wnthot}t bemg o
' "Each ASC wﬁl contam sufF CIent" 110 capacity 1o. conttol the target system.
Both firmware @nd: controller database shall be !oadable overthe network
" Applacaﬂon Specmc Centroliers shall be fully peer to peer _

ASC s shal[ come wsth -an mtegrated hoUsmg to ailow for easy moun’ung and
protectlon of the cwcuu board. Only’ witing termlnals shall be exposed.

8. Application Specific Controlters shall sUpport the followmg BACnet
Intéroperability Bu:ldlng Blocks (BIBBs):

Data Sharing | Alarm & Event ‘| Scheduling . [ Trending "~ [ Device &

_ . IR - Network Mgmt.
DS-RP-B DM-DDB-B
[DSWP-B_ DM-DOB-B
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Data Sharing - Alarm & Event Sch_eduliug . . | Trending Device &

Network Mgmt.

DM-DCC-B

T ,' 1. ';-‘CentroHers uSed outdqo ;{andlore

Envu‘onment The hardware Shall be-smtable"“

Communication

1. The controller shall reside on a BACnet network using the MS/TP Data Link/
Physical layer pfotoco!

2. Each-controller shall have aBAChét: lE)ata Link/ Physxoal layer compatlble

"connection for a laptop computer or a portabie opergior's tool. This connection
shall be extended to a space temperature sénsor port where shown and allow
access to the entire network.

3. Each controller shalfl-have a secondary sub rietwork for communicating sensors
- o 10 expansion. modules

| :antseipated amb[ent cond:ttons ‘_' _.

N arn en 'b!‘l\dl jons shali be mourited
“-within. Waterproof‘ eneiosures -aid .shallebe fed'-fot_operation at-40°C-t0'65°C -
'[—40°F to 150" FJe andlor sunteb!y mstalled na heated or far:cooled enclosure

2. Control!ers used in condltloned space shail ‘be- mounted in dust-proof enclosures,
and. shall be rated for operatlon at- O"C to 50°C [32 Fto 120°F].

-‘Semceeblltty Provide- dtagnost[c LEDS for power oommumcatlon and. Processor.

All wmng connéctions shall be made to f eld remoVabIe moduial’ terminhal stnps

Memory The App!lcatlon Specn‘lc Controller shaH use non~volan!e memory and
maantam all’ BIOS and’ programming Information i m the event of a power loss.

Immumty to power and noise. ASC:shall. be able to operate at 90% to 110% of
hominal voltage rating and shall petforman orderly shutdown below 80%,
Operation shall be protected against eiectnoal nouse of 5 120 Hz and from keyed
radios Up to 5 Wat1m: [3 fil. -

- Transformer. Power- supply for the ASC must: be tated at minimum of 125% of ASC

power consumption, and shall be fused or current I[rmtmg type.

. Input/Output ASC shail support as. a-minimum; dlrect!y connected, a combination

of analog-outputs-and. binary outputs. and universal software selectable analog or
digital inputs. ASC mputs shall support.0-5. VDC-voltage, 4-20mA-current,
thermistor-resistance and dry contacts. ASC outptits shall support 0-10 VDC-
voltage, digital triac rated at 0.5 amps at 24 VAC
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I, System Object Capaclty The system size shall be expandable to at least twice the
number of input/output objects required for this project. Additional controllers (along
with associated devices and wiring) shalf be all that is necessary to achieve this
capactty requirement, The Operator Workstations installed for this project shall not
require any hardware additions or software revisions in ‘order to expand the system.

2.8  AUXILIARY CONTROL DEVICES

Motorized control dampers, unless otherwise specified elsewhere, shalf be
furnished by the contractor.

E[ectric Damper Actuators

1. 'The actuator shall have electronlc over{oad or dlgrtal rotation sensing circuitry
: fo preverit damage 1o ffie actuator throughout the rotatlon of the actuator.

2. ._Where shown for power~fallurelsafety applzcatlons an internal mechamcal
: spnng return méchanlsm shaif be buﬂt lnto the actuator Housing:

SR All non-sprmg return ac’tuators shali have‘an ’external Tranual gear release to'-
1 rallow manbal. posrtromng of the damperwhen the actuatoris not powered.
- - Spring “return: actuators with moreithan7 N [60 m-lb} torque capacity shail
have a manuat crank for this:puirpose.

'Temperature Sensors
1 Temperature sensers shail be: thermlstors
2 Space sensors shali be equrpped WIth the followmg

a. set pomt ad]ustmentand overrrde :
b. Provide rhatched temperature sensors.for differential temperature
. measurement. :
Pressure transd ucers

AL Transducer shali have hnear output S|gnal Zerp and Span shall be
feld adjuﬁable R .

E L2, Transducer sensmg efements shall wﬁhstand contrnuous operatlng condlt;ons
of pasifive-or negative pressure 50% greater tha i calibrated span without
“damage

Local Contro! Panels

1. All indoor control cabinets shall be fully enc]osed NEMA 1 construction with
- [hinged dooi], key-lock latch, and-removable sub-panels. A single key shall
be common {0 all field: panels and sub-panels
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2. Provide 120v receptacle at each Iocal panel focation.

211 WIRING AND RACEWAYS

A. -General: Provide copper wiring, plenum cable, and raceways as specified in the
applicable sections of Division 16.

B. Al insulated wire to be copper conductors, UL labeled for 90C minimum service,

Part3 Execution | |

8,0

©@N@Q?PN%

SEOTION !NCLUDES

' 'Exarmnaﬂon
Protection
Goordination:
General Workmanship
Field-Quality Gontrol
. Existing’ Equ:pment
-A_Wmng : S
;Communlcatlon ermg .
- ‘Fiber Optic Cable
10 Control Air Tublng
11. Installation of Sensors’
12. Flow Switch [nstallation
13; Actuators

14:Warnirig Labels -

5, Idenfification of Hardware and Wmng

3.1

16 Controllers T S
A7. Programmmg : - ST L e

18.Contro! Sysfem Checkout and Testmg

" 19.Controt System Demonstratlon and Acceptance -
- 20. Cleanmg - : , S

21. Trammg

EXAMINATION

A. The. pro;ect plans shall be thoroughly exammed for control device and equipment
locations. Any discrepancies, conflicts, or omissions shall be reported to the
Arch:tect![—:nglneer for resolution before rough-in work is started
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The Contractor shall inspect the site to verify that equipment may be installed as
shown. Any discrepancies, conflicts, or omissions shall be reported to the Engineer
for resolution before raugh-in work is started

The Contractor shall examine the drawings and specifications for other parts of the
work. If head room or space conditions appéar inadequate — or if any
dlscrepanmes occur. between the plans and the Contractor's work, and the plans
and the work of others = the Contractor shall report these d:screpanmes to the

‘ Engmeer and’shall obtain wntten mstructlons for any changes necessary to

accommodate:the Contractor's. work- with. the work of others.” Any changes in the

“work covered by this specifi ication made necessary by the failure or neglect of the

Contractor fo’ report such discrepanmes shall be made by — and at the expense of

- - this Contractor. -

PROTECTION '

| A
: emptoyees -anid shall be. llab!e for all damage thus caused

The Contractor shall protect all work_ and materaal from: damage by its work or -

'The Contractor shall be responszble for 1ts ‘work and eq upment until finally

inspected, tested, and accepted. The Oontractor shall protect any material that is
nof :mmedlate{y instalted. The Contractor shall ¢close allepen ends of work with

. temporary. covers or plugs’ dunng storage and. construct[on to prevent entry of
- foreign objects . P

- _COORD[NAT!ON
A

’l Where the mechanrca! work wdl be mstaﬂedzln closeprommity to, or will interfére -
-with work of other ‘trades, the.Contracior shall-assistiri working out space condi-
. lfions.to make a satisfactory. adjustment‘ 1fthe Contfactor installs its work before -
: ﬂ"coordinatlng with othet trades, sb as 'ause anylnterferenoe ‘with work of other -
_trades, the- Contractor shail make: the. necessary changes in. its work’ io cotrect
_ the cond:tion wnthout extra charge O

A 2. Coordlnate and: schedule work-with all other work in the same area, or with work

whlch is dependent upon other work, to facllstate muiual progress.

B. Subrmt‘tals Refer to'the “Submlttals" Article in Part 1 of this spemf ication for

requ;rements

GENERAL WORKMANSHIP

A. Install eguipment, piping, and wiring/raceway parallel to building lines (i.e.,

horizontal, vertical, and parallel to walls) wherever possible.
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Provide sufﬂment slack and flexible connections to allow for vibration of piping and

eqmpment

Install all equ?p'ment in readily accessible lo’cet.i'o_ns‘ as defined by Chapter 1, Article
100, Part A of the National Electrical Code (NEC).

* All wiring shall be verified- for |ts mtegrlty to ensure continuity and freedom from
_shorts and grounds ‘

AII equment mstaila’clon and wiring shall comply wath acceptabte industry.

' specifications and-standards’ for performance, réligbility, and compatibility and be

executed in stnct adherence 1o local codes and standard practices.

FIELD QUALITY CONTROL

A

. C.

EXISTENG EQUiPMENT

' The wite shall be'properly. iderfified.and tested as;
' -Vredundant wiring must be properly tdentn‘" éd as.stich.”

All Work materials, énd equipment.shall comply with the rules and regulatlons of

'appllcable local, state, “and. federal codes and ordmances as identified in Part 1 of
: fhts specif cation . .

. Contractor shall contlnually monltor"the ﬁeid tns{’allatsen for code comphance and
' quallty of workmanshlp R _

"Contractor shall'have werk mspected by locat andior stateiprovmma! authorities

hav:ng junsdictmn over the work

e,s The integrity of the wire
ponsmlhty of the Contractor.,
er: 1hls sper;lflcatton Unused or

Wmng The contractor may Telise: any Iaban
and s’ proper apphcatlon torthe: lnstailat;o :

Local- Controi F’anels The' Contractor may réuse any. existing local control panel to

; ‘iocate new equ;pment Al redundant equlpment w;thm these, panels must be.

: remeved Panel face cover must be: patched to:fill Al hioles caused by removal of '+

unused equ:pment or- rep'iaced With. new} {Remeve and deliver to Owner.} _
- {Ex;stmg pariels becoime’the property of the! Contracfor} {Saivage, recondition, and

reuse emstmg devices. and cabinets as noted. } {Relocate as shown.}

Unless otherwise directed, the Contractor is not responsible for the repairs or
replacement of .existing energy equipment and systems, valves, dampers, or

‘dctuators. Should the Contractor find existing.equipment which requires
‘ ma:ntenance the Engmeer s to be. notifled lmmedlateiy )

Temperature Sensor We!ls The Contractor may reuse any existlng wells in piping
for temperature sensors.. These wells shall be-modified as required for proper fit of
NEW Sensors
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Room Thermostats: Shall be removed and become the propeity of the Contractor,
_ unless otherwise noted} ‘

Electronic Se'nsors-and'TEa‘n‘s_mitters': UﬁleSS'specifibaliy noted otherwise, shall
become the property of the Contractor. ‘

Controllers and Auxiliary Electronic Devices Beco.me the property of the Contractor.

H. Damper Actuators Lmkages and Appurtenances Become the property of the

Contractor

. The mechanical system. must remain in operatlon betWeen the hours of 6 a.m. and .8

p:m., Monday through Frlday No modifications-16 the system shall cause the
mechanrcal system to be shut down for.more than 15 minutes orfo fail to maintain
space comfort condition.daring any such period: - Perform cutover of controls that
cannot meet these condmons outsu:ie of those hours '

- The scheduhng of fans through emstmg or iemporary time clocks or control system '
S shall be mamtazned thr ughoutth b lafic S
'VWRWG ' ‘”'1' " . |
A.]_AEI controt and lnterlock \mnng sha!i comply wnth nahona[and iocal electrlcal codes .
B. All NEC C!ass A (Ime vo[tage) w;rmg shiall’ be UL Ltsted A approved raceway per

e NEC and. Dtvesmn 16 requlrement : ,

o AII iow-voltage wmng shali meet NEC Glassfzsrequlrements (Low—voltage power :
- N cucUtts sha!l be sub—fused when requu’ed‘td eet‘sClass 2 current—hmlt ). .
ACTUATORS e R RE o
A. Mount and hnk control damper actuators per man ufaoturer‘s instructions.

1 To compress seals when spring-return actuators are used on normally closed
dampers, power actuator to approxlrnately 5" open pOSttIOFI manually close the

' '-'?--damper and then t|ghten the; imkage

2. Check operatlon of damperlactuafor comblnatlon to- confirm that actuator

moduiat@s damper smooth!y throughout siroke tc. both open and closed
positions.” :

3.. Provide all mounting hardware ahd:linka"ges for 'a'c!u'ator installation.

B. E{ectrlclEiectromc

1. Dampers Actuators shall’ be direct-mounted on-damper shaft or jackshaft
unless shown as a linkage installation. For low-leakage dampers with seals,
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the actuator shall be mounted with a minimum 5° available for tightening the
damper seals. Actuators shall be mounted following manufacturer's
recommendations

IDENTIFICATION OF HARDWARE AND WIRING

A.

All wiring and cabling, including that within factory-fabricated panels, shall be
Jabeled at each end withinh 5 cm [2"] of termination with the DDC address or
termination number.

. Permanently label or code each pomt/ob;ect of fleld termlnal strips to show the

|nstrument or |tem served

: !dentlfy control pene!s wnth mlnimum ‘! cm [/ Ilegtej_fs’li-o:nflamineted plastic ‘

nameplates

Identlfy all- other control compenents wath permanent 1abels All plug-in components - N

_ shall be labeled stich that reémoval of ‘the component does not remove the label.

' ,_‘ldenttfly room s_ensgre relatingto termmei:fqox- or \_f_al_y,es with namep,&ates,

CONTROLLERS

A
B

Prowde a separate control[er for each RTU AHU or H\/AC System

Buﬂdlng Controllers and Advanced App[icatlon Controiiers shall be selected to
*provide a minimum of 15% spare 1/O: pomt/object capaclly for each pomtlobject type

fouind-at each:location. if.input’ lobjects are fotuniversal, 16% of each type is
_ reqUIred 'If outputs are not universal, 15% of gachi type is required A minimum of
__one spere is reguired for gach type of. pomtlebject used

1 Future use'of. spare capac;ty shall; requwe prev:dmg the fleid device; field wiring,
pomt/object database:definition, and ¢ustom. softvare. No addnttonal controller
“boards or pomtlobject modules shail be required te lmplement use of these
spare pomts : c

PROGRAMNIING

. A Prowde sufﬂcnent 1nternaI memery for the specnf ied seq uences of operatton and

trend [oggmg There shall be a minimum of 25% of avalieble memory free for future
use. :

. Point/object Naming: Systerm point/object names shall be modular in design,

allowing easy operator interface without the use of a written point/object index. Use
the following naming convention: .

AAABBBCCCDDDEEE where:
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AAA is used fo designate the location of the point/iob ject within the building such
as mechanical room, wing, or level, or the building itself in a multi-building
environment.

BBB is used to designate the mechanical system wrth which the point/object is
associated (e.g., AO01, HTG, CLG, LTG).

CCC represents.the equ1pment or matenal referenced (e g SAF for supply air
fan, EXF for exhaust fan RAF for return air fan)

. D or DD or DDD may.t be used for clarrf~ catlon or for identrflcatlon |f more than -
one of GCC exists (e {(«§ SAF'IO EXF121)

EE represents the. actlon or state of the equlpmen’t or med:um (e.g., T for
. temperature RH for humldtty CG) for contro! S for sfatus D for damper control, |
for currerit). : :

C Software Programmlng -

1. Provrde pregrammmg for the system and adhere to i‘he segquences of operatron
. provrded The Contractor also shalt prevrde all ofhersystem programming
" necessary for, the operatlon of the system, but: net specified in this document.
Imbed into the coftro} program sufficierit: cemment statements to clearly describe
each section of the program The comment statemenfs shall reflect the
ianguage used in.the seduences.of operatian Wse the appropriate technique
- based on the followmg programmmg wypes:

a Text-based: -
R mist provlde actrons for all possrbie s1tuatlons ‘
Lol omast: be:modiifar and structured N
T ik Y must mmérﬁed o
R} ."Graph[c-basedj- . s
T _.mustprovid ctlons for alI_possrb sat_ 'tions'

‘ .u .must be: documented

c. :'Parametet‘nbased ' :

©E 0 niust provrde actions for ali possmle s:tuat:ons
ii. must be documented

i

- D. Operator Interface

1 Standard Graphics.” Provide graphics for all mechanlcal systems and.floor plans
of the buildifg. This-includes.each chilled water? system, hot water system,
~ chiller, boilér, air. handler, and all terminal: equrpment Point/oblect information
on the graphic displays shall dynamically update. Show on each graphic all input
and oufput points/objects for the system. Also show relevant calculated
points/objects such as setpoints
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Sow terminal equipment information on a “graphic” summary table. Provide
dynamic information for each point/fobject show

The Contractor shall provide all the labor necessary to install, initialize, start up,

~and troubleshoot all Operator Workstation software and their functions as

described in this section. This includes any. operatlng system software, the
Operator Workstation database, and any third-party software installation and
lntegratlon requ1red for successful cpera’uon ofthe operator interface

312 CONTROL SYSTEM CHECKOUT AND TESTING

A. Start-up Testing: Al testing listed in this article shall be performed by the Contractor
and shall make up part of the necessdry. verification of an operating control system,
. This: testlng shall be completed before the Owner’s Representatlve is notified of the

R system demonstratlon

\

q

Venfy that ai!*bmary, 0 put;dcv.l. :
, actuators ‘and: control vafves magnetlc s’ta[ters etc ) operate properly and that.

1.-‘

- The Contractor shall furmsh all iabor and test apparatus requared to-calibrate-and’ .
prepare. for service of ali mstruments Eontrols, and accessory equipment
furiiished underthis speclﬁ‘catlon

Verify that all- control wiring is properly connected and free of all shorts and
g:‘ound faults. Venfy that term:natlons are hght

o ;_.,§En§\bte the ccntrol “sys -ang ",all‘mput dewces individually.

ccmmendatmns

oid vaives two posmon

the: norma! pOSItiOnS are cofrect -

Verlfy thaf all anafog sutput devnces (IlPs actuators etc.) are functlonal that
'staﬁ: and span are: correct, and’ thaf dlrectlon and nofmal positions are correct.

The Contractor s‘nail chéck ail ccntrol vaWes and:automatic dampers to ensure

- proper -action and closuré; The Contraétor shall:make any necessary

adjustmernts fo- Valve stem and damper blade travel

Verify that the system operatton adheres. tothe Sequences of Operation.
Simulate and observe all modes of operation by everriding and varying inputs
and schedules., Tune all DDC loops and cptlmum Start/Stop routines.

Alarms and Interlocks

a. Check-each alarm separately by including an appropriate signal at a value
that will trip the alarm
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b. Interlocks shall be tripped using field contacts to check the logic, as well as to

ensure that the farl—safe condrtron for eil actuators is m ‘the proper direction.

"c,, Interlock ecttons shall be tested, by srmuietmg alarm cond:trons to check the

initiating value of the varrab!e and interlock ‘action

3.13 CONTROL SYSTEM DEMONSTRATION.AND ACCEPTANCE

A, Demonstration

1.

Prior to acceptance, the control system shall undergo a series of performance
tests to verify operation arid’ ‘compliance-with this specification. These tests shall

‘occur after-the Contractor has completed the metatlatton star’ted up the system,
“and performed its.owri fests . RSt _

. The tests described in this, sectlon are to be- performed in addition to the tests

that the Contractor performs as a necessary part of the installation, startup, and
debugging process and as speolfled in the “Control Systern Checkout and
Testing” Article in Part 3 of this specification. The Engineer will be present to
observe and review theése tests. The Engmeer shail be noftified at least 10 days
sn advance of the start ofthe testing proeedures

" The demonstretron process sha ik follow that: approved in Part 1: “Submlttals v

The: approved checki:sts and; forms Shail be comp1eted for all systems as part of -

the demonstratron o

. '-The Contractor shali provrde at: Ieast two persons equ:pped ‘with t\avo-way

o .,commumcairon and shall, demonstrate actuai fi eid,operatron of each control and

, ‘sensrng point for allmo ,e-of operdtion mcludr_ g-day,. nlght occupaed
. upibccupied, fi re!smoke alarm, seas cl

geovet, and power failure modes.
The purpose is to; demonstrate the'calibration, 1 tesponse ‘and action of every
point/object and system Any fest equipment requifed to prove the proper

: operatlon shall be provrded by and operated by the Contractor

. As each confrol. mput and output is- oheoked a log shall’ be comp!eted showing’
_the date, techmcran s mrtrals and any correctrve actron taken or nieeded.

Demonstratecomphanoe wrth Part 1 “Sy_stem P.erformenoe

Demonstrate compliance with Seddenoes of Operation through all modes of
operation

Demonstrate complete operatron of Operator Workstatron

. Addltionally, the followmg rtems shait be demonstrated

a) DDC Loop Response. The Contractor shall supply trend data output ina
graphical form showing the step response of each DDC loop. The test shall

Page- 30



WEB Based Energy Management
& Control System

Rainbow Mental Health

Kansas City, Kansas

show the loop's response-to a change in setpemt which represents a change

* of actuator position of at least 25% of its full range. The sampling rate of the
trend-shall be from 10 seconds to 3 minutes, depending on the speed of the
loop. The trend data shali show for.each sample the setpoint, actuator
position, and contreiied variable values. Any Ioop that yields unreasonably
under-damped or over-damped control shal require further tuning by the
Contractor. .

b) Demand limiting. The Contractor shall supply atrend data cutput showing

the action of the demand-limiting. aigorithm The data shall document the

~ action on a minute- -by-minute basis over at Igast a 30-minute period.
Included in the trend shall be-building kW, démand limiting setpoint, and the
status of shed-able equipment outputs, . -

¢) Optimum StarUStop The Contractor shall supply a trend data output showing
the capability of the algarithim, The- hour-by-hour trends shall include the
olitput status of all: optlmaliy started dnd stépped equipment, as well as
temperatire sensorinputs.of affected areas .

d). Interface to-the buu[djng fite alarm: syste‘ N ~

L 8). Operaﬁenal logs:for-eagh’ system thatindi te allsetpomts operarlng points,

. - valvepositions; mede,“ d:eqlipm shaJ} besubmitted to the. 7.

 ArchitectEnginest. Thése o three 48-hour periods and have.a

' sampie frequency ‘not'mete: than 'IO m _fes' The Iogs shall be provrded in
‘both.printed and drskfformats .

) Anytests that fail to- demonstrate the eperatren ofthe system shall be
repeated at & later date. The Contractor shall be responsible for any
necessary repairs or.révisions to.the hardware or soﬁware to: successfully

- ,COmplete all tests [ :

\ B AR

.

B AGCBptance

1 AII tests descnbed in this specrﬂeatlon shall have bee‘n performed to the
-satisfaction of both the’ Engineer and Owner prior to-the acceptance of the
control system as mesting the requirements of Completion. Any tests that
cannot be performed dueé to circumstances beyond the control of the Contractor

. may bée exempt from the- Cempletron requnements if stated as such in writing by
ihe Englneer Such tests shail then be performed as part of the warranty,

2. YThe System shaH not be accepted untrl ail for srand checkilsts completed as
part of the demonstratron are. submlﬁed an_, proved as requrred inPart 1;
“Stibmittals.” : o :

3.14 CLEANiNG

1. The Contractor shall clean up all debris resulting from its activities daily. The
Contractor shall remove all cartons, containers, crates efc.,, under its control as
soon as their contents have béen removed. Waste shali be collected and placed
in a designated location.
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2. Atthe completion of work in any area, the Contractor shall clean all of its work,
equipment, efc., keeping it free from- dust, dirt, and debris, etc.

3. Atthe completion-of work, all equipment furnished under this section shall be
checked for paint damage, and any factory-finished paint that has been
damaged shall be repaired to match the adjacent areas. Any cabinet or
enclosure that has been deformed shall be replaced with new material and
repainted to match the adjacent areas, -

3.15 TRAINING’

A Generat : - TR o '
1 Provsde a msnlmum of one on31te trasnlng _ _,hours m Iength durtng the
constructaon per;od for: personnei d931gnat d by the owner..
" 2. Provide two' additiohal training 'sessions. ate-and12: months followmg huilding’s
~_ turnover.” Each session shail be 4: hrs i Iength and must be:-coordinated with the
* building Owner:’

B. Traini the-designated- staff of Owner S. Representatlve and Owner fo enable Day-to-
-day Opetrators to: o , .
1. Proficiently: operate the system C o et
2.. Undérstand.control system archltectuz:e and fconf guratlon
3. Understand DDE systém eormponents..
4, Understand system opera”tton mcludmg DBC system control and optlmlzmg
routines (aigonthms) .
5. ‘Operate the workstation and perlpherais
6. - Log on and off the. system.
7. Access graphics, point/object rep@rts and 1093
8. Adjust and change: system setpoints; fime! schedules and holiday schedules.
L9 ‘Récognize malfunctions: of the syste' by obsewat:on of the pnnted copy and
' graphlcai wsuat Signais - % 5
.10, Understand system draw ngs and Operation an 'Nalntenance manual
" 11, Understand the-job anout ‘and [ocation of. controlcomponents '
-12.Accéss data from:DDC ‘controllersand ASC.
13; Operate portable operators termmals

C. Tratn the demgnated staff. of Owner S Representatave and:Owner to enable
Advanced Operators to:

Make and-change graphics on the workstation

Create, delete, and modify alarms, including annunciation and routing of these
Create, delete, and modify pomt/ob;ect trend logs; and graph or print these
Create, delete, and modtfy reports

Add, remove, and modify system’s physical points/objects

U
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8. Create, modify, and delete programmmg
7. Add panels when required

8. Add Operator Workstation stations - _
9. Create, delete, and medify system displays — both graphical and otherwise
10. Perform DDC system field checkout procedures

11.Perform DDC controller unit operation and maintenance procedures

12. Perform workstation and peripheral operation and maintenance procedures
13.Perform DDC system diagnostic procedures . .

14.Configyre hardware tnolud:ng PC boards swdohes communlcataon and /0
points/objects. -

15, Maintaiin; calibrate, troubleshoot dnagnose and repa:r hardware '
-16. Adjust callbrate and repiace system components

3 Train the- des;gnated staff of Owner’s Representatlve and Owner to enable System
Managers/Administrators to

1. Maintain- software and prepare backups
2. Interface with, j0b~speCIflc third-party, operator saﬁware
Add new usérs and understand password secunty precedures

E. ,Prowde course outime and matenais as per “Submtttals" Ariicle in Part 1 of this

specification. The mstruotor(s) shall providé one: copy of training material per

* student.

. ‘Thé.instructor(s) shai! be. factory—tralned mstructars expenenced in presenting this
material,

.. Classroom training shall bé done using: a network of workmg controliers

. representative of the: mstalled hardWare, : : ‘
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